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A D S O R P T I O N ISOTHERM EQUATION 
( D . H . FINK and R. D. JACKSON: Soil S c i e n c e 116, 4 ) . 
The a d s o r p t i o n i s o t h e r m s of w a t e r on m o s t soi l and c lay m a t e r i a l 
a r e s i g m o i d a l in shape i . e . Type II c l a s s i f i c a t i o n (BRUNAUER et a l . , 
1940) . A m a t h e m a t i c a l e x p r e s s i o n s i g m o i d a l in f o r m tha t r e l a t e s the 
p r o b a b i l i t y d i s t r i b u t i o n of p a r t i c l e s to t h e i r e n e r g y s t a t e s ( H E M E N -
WAY e t a l . , 1967) f o r m e d the beg inn ing of o u r d e v e l o p m e n t . The 
equa t ion i s 
P r = 1 / [ 1 + exp (a + p . E) J (1) 
The p a r a m e t e r s P r and E w e r e e m p i r i c a l l y r e l a t e d to the 
r e l a t i v e v a p o r p r e s s u r e P / P o and the w a t e r con ten t W, r e s p e c t i v e l y , 
s u b j e c t to the cond i t i ons 
W > oo a s P / P o > 1 (2a) 
W > 0 a s P / P o > ° ( 2 b ) 
a n d d 2 W / d ( - ^ ) = 0 (2 c) 
for a s ing le v a l u e of P / P o in the r a n g e of 0 < P / P o <: 1. C o n d i t i o n s 
(2a, 2b and 2c) a r e m e t by defining P r = ( P / P o ) c and E = In W, 
w h e r e c i s a c o n s t a n t to be d e t e r m i n e d . Subs t i t u t i ng in to equa t i on (1) 
and r e a r r a n g i n g y i e l d s 
P r = 1 / |"l + e x p ( a + p . E ) ] 
P r |~1 + exp (a + f\. E) ] = 1 
1 + exp (a + r\ . E) = 1 / P r 
e x p (a + fs . E) = - ^ 1 = l " P r 
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Fig . 1. Adsorption i s o t h e r m s of water on soil m a t e r i a l . Solid line 
r e p r e s e n t s exper imenta l data and dashed line is calculated 
f rom these data using equation l n W = A + B In f ( P / P 0 ) ~ c - 1] 
(where: A = - 4 . 0 2 , B = - 3 . 1 0 , c = 1.23). The cor re la t ion 
coefficient (r) between the exper imenta l "W and the calculation 
^T using equation is 0. 999. 
(Data source : CARY et a l . , 1964. Sample: Milliville loam 
soil at 24. 8°C) (see Table 1) 
Table 1. Comparison of the exper imenta l data of adsorpt ion i s o -
t h e r m s W and W' calculated by adsorpt ion i s o t h e r m equation 
In W = -4 . 02 - 3. 10 In f( -^- ) - 1 , 2 3 - l l . 
P : vapor p r e s s u r e (mm H2O) 
P / P 0 : re la t ive vapor p r e s s u r e (PQ = 318. 9 m m H 2 0 at 
24. 8°C) 
W : water content (mg H ? 0 / g . soil) 
(Data source : CARY et a l . , 1964. Sample: Milliville loam 
soil) 
p 
0. 2 
2 . 5 
6 . 9 
13.0 
21 .8 
34 .1 
41 .7 
55. 5 
81 .6 
120. 5 
172.7 
211.1 
242. 2 
271.7 
278. 5 
P / P 9 
0. 0006 
0. 007 • 
0. 02 
0. 04 
0. 06 
0.10 
0.13 
0.17 
0 .25 
0.37 
0 .54 
0.66 
0.75 
0.85 
0.87 
0. 90 
0. 95 
0. 98 
-w 
1.07 
2 .65 
4 .26 
5. 64 
6.82 
8.12 
8.47 
9.36 
11 .29 
13 .50 
17 .34 
20.22 
23 .75 
29.43 
31 .70 
calculated "W' 
1.05 
2 .69 
4 .03 
5.26 
6.18 
7 .53 
8.41 
9.43 
11.21 
13.63 
17 .19 
20.20 
23.32 
28.54 
30 .08 
33.02 
44 .73 
56.08 
1 - Pr 
u
 T L " " ' Pr 
1 - Pr 
E =
 P l n ( Pr ' l ) ' f> 
E = In W , Pr = (P/Po)C , ~ = B 
ln W = A + B ln "(-£.- )"c - 1 " 
9L-
 A 
(3) 
•where A, B and c are adjustable constants obtained by fitting the 
equation to experimental data. 
Equation (3) is fitted to experimental data by choosing an initial 
value of c and solving for A, B and the correlation coefficient r 
by linear regression. Using a simple computer program, the 
regression procedure is repeated using sequentially stepped values 
of c until the maximum value of r is obtained for the particular set 
of adsorption data, with c determined to three significant figures. 
The constants A, B and c of equation (3) along with the corre-
sponding r values were computed for a published set of data on 
water absorption on soils. 
One of these examples is shown in Fig. 1 and Table 1 (original 
data: CARY et al., 1964). The data for Milliville loam soil at 24.8°C 
indicate excellent agreement between calculated and measured as 
shown in Fig. 1. 
The temperature appears in this note because it makes use of 
the data of CARY et al. (1964). The temperature is in his paper of 
importance because he measures the amount of absorbent at relative 
pressure P/Po, whilst the changes in the absorption isotherms of 
the Milliville loam is caused by changes in vapour pressure and not 
by negative moisture pressure as in this note. Therefore the 
temperature has only a slight meaning on the following pages and 
will be left out of the discussion of the results of the determination 
of the pF-curve for the Salland soils. 
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F ig . 2. Examples of desorption curves obtained by plotting the p F -
v value along the ver t i ca l axis and •— value along the horizontal 
axis (where v r e p r e s e n t s the total pore space). The data a r e 
the samples 1-1 and VI-1 of STIBOKA in its communicat ion n r . 8 
p F 
V 
v / v 
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2 . 5 
0.05 
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4. 2 
8 . 0 
0.16 
3 . 4 
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2 . 3 
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p F 
V 
v /v„ 
6 . 0 
1 .6 
0.03 
4 . 2 
8 .2 
0.17 
3 . 4 
11.8 
0.24 
2 . 7 
24.4 
0. 51 
2 . 3 
2. 93 
0.61 
2. 0 
34. 6 
0.72 
1.5 1.0 0 .4 0 
42 .8 45 .5 47 .8 48 .3 
0 .89 0.94 0.99 
r 
1.010r 
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Fig . 3 . (a) The cor re la t ion coefficient (r) between the exper imenta l p F -
values is calculated by l inear r e g r e s s i o n for different values 
of constant c in equation (4) (in the range of c = 2. I r u 4 . 0) 
(b) The s tandard deviation (S) between the exper imenta l pF-va lues 
and the calculated pF-va lues is calculated for different values 
of constant c in equation (4) (in the range of c : 2. 1 w 4, 0). 
• symbols r e p r e s e n t the case of sample (1-1) and x symbols 
r e p r e s e n t the case of sample (VI-1) 
• experimental data 
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Fig. 4. (a) Desorption curves calculated by equation (4) using var ious 
values of c (c = 1. 0, 2. 0, 3. 0, 4. 0) for the sample 1-1 
(b) Desorption curve calculated by equation (4) when the c-value 
is equal to 2 . 8 . pF = 1. 860 + 0.4276 In f ( ~ - )" - l l . 
Sample 1-1 
(c) Desorption curve calculated by equation (4) when the c-value 
is equal to 2. 8. pF = 1. 651 + 0. 5097 In l ' ( ^ - ) ~ Z ' 8 - IJ . 
Sample VI-1 
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